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Highly conserved protein systems arc used by 
most organisms to preserve DNA integrity in the face 
of replication errors, attack from exogenous or en- 
dogenous mutagens, and spontaneous events such as 
domination or depurination. Several challenges to 
genomic stability are unique to plant physiology and 
Ufe forms. Unable to move, plants must cope with 
(sometimes obligate) exposure to environmental mu- 
tagens such as solar UV-13 light or heavy metals. 
Oxygen-producing metabolism subjects cells to the 
mutational hazards of reactive oxygen species. Per- 
haps most important, plants lack a true reserved 
germ line; their gametes are derived from cells that 
have undergone many somatic divisions, with the 
potential for mutation fixation at each DNA replica- 
tion. Although protective responses*, such as produc- 
tion of UV-filtering flavonoids, may attenuate DNA 
damage, environmental challenges to the genome 
cannot be eliminated. Thus, plant genome mainte- 
nance systems at least as rigorous as those found in 
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other organisms would seem essential. Tn fact, Ara- 
bidopsis orthologs of most gene products implicated 
in maintenance of genomic stability in other eu- 
lcaryokes have been identified (for review, see Hays, 
2002). We focus here on the multiprotein DNA mis- 
match repair (MMR) system. 

Although DNA replicativc polymerases copy tem- 
plate DNA with striking fidelity, incorrect bases are 
incorporated into nascent DNA at rates of 10 to 
10" 7 per base pair replicated. Insertions or deletions 
of nucleotides (potential frame shift mutations) may 
be more frequent where nucleotide^repeat sequences 
can give rise to slip-mispairing (for review, see 
Kunkel and Bebenek, 2000). The MMR system has 
evolved to correct a large portion of these errors, 
further reducing the error rate to 10 to 10 . Re- 
pair entails recognition of the mismatch, identifica- 
tion of the nascent strand for excision of DNA sur- 
rounding the mismatch, and DNA resynthesis, 
notably by a replicativc polymerase, to fill the exci- 
sion gap. The importance of such a system is evi- 
denced by its high evolutionary conservation: All 
eukaryotes and most cubactcria examined have re- 
tained genes encoding homologous MMR proteins. 

Mismatched bases also arise during recombination. 
MMR-mediated correction of occasional mismatched 
hcteroduplexes formed during homologous recombi- 
nation results in gene conversion. MMR also antag- 
onizes homeologous recombination between di- 
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verged but similar sequences, apparently in response 
to mismatches in recombinational intermediates 
(Chambers tit al., 1996). Within a species, this may 
prevent chromosomal rearrangement, by aborting re- 
combination between duplicated genes. Antagonism 
of recombination between dissimilar sequences also 
presents a genetic barrier to interspecies crosses 
(Made et al., 1995). The recent demonstration (Dong 
et al 2002) that a wheat (Triticum aeshvum) MMK 
homolog (MSH7; see below) is linked to & mutation 
(vhla) known to increase recombination frequency m 
wide crosses is interestingly consistent with this ob- 
servation, although direct involvement of the gene 
product has yet to be proven. 

Seven homologs of the prototypic prokaryotic 
MutS protein (MSH) have been identified m eu- 
kar^tea, at least three of which (MSH2, MSW3 and 
MSH6) have been firmly implicated in mismatch cor- 
rection (for review, see Kolodner and MarsiJichky, 
1999) Mismatch recognition, me responsibility ot 
MutS homodimers in bacteria, >s accomplished by 
MutSa (MSH2-MSH6 heterodimer) in the case of 
baae-base mis P *irs or single extrahelical nucleotides, 
or by MutS/3 (M5H2-MSH3 heterodimer) for larger 
extrahelical loopouts. Similarly, the bacterial MutL 
tiomodimer, thought to couple mismatch recognition 
to identification and excision of the nascent ^strand, >s 
replaced by MutL-homolog (MLHVPMS2) het- 
erodimers for most post-replication error correction. 
Escherichia coli and some other bacteria identify nas- 
cent strands by their transitory non-methylated 
d(GATC) sites, which their MutH proteins nick when 
stimulated by mismatch-bound MutS and MutL. 
Many bacteria and all eukaryotes lack GATC meih- 
ylation and MutH homology by one hypothecs, 
they use instead the 3' ends of nascent DNA or 5 
ends of Okazaki fragments as a basis for stranci 

identification. . 

A seventh MSH has been identified in Arabidophis 
(Culligan and Hays, 2000) and other plante (HOTT^atli 
et al., 2002) but not thus far in animals. AlM^ri/ ii> 
most similar to AtMSH6 and also forma helerodimew 
in vitro with AtMSH2 (designated MutSy), but the 
heterodimers exhibit somewhat different affinities 
for the range of mismatches. A tMSH2- AtMSH G and 
AtMSH2-AtMSH7 heterodimera may perform over- 
lapping as well as unique roles in base-mismatch 
recognition in plants (CuUigsm and Hays, 2000). De- 
spite the apparent need for rigorous genome main- 
tenance and the presence of clear orthologs of MMR 
proteins, a recent study found somewhat higher so- 
matic mutation rates in leaves than have been ob- 
served in other organisms (Kovalehuk et al., 2uuuj. 
This puts into question the role of MMK in planta 

MicrosatelUtes, simple repeats of cme or a few nu- 
cleotides, are found throughout eukaryotic genomes. 
Microsatellite instability, manifested as repeat length 
polymorphisms, is a hallmark of MMR deficiency 
and is used clinically to assess MMR proficiency m 

TlAnr Physiol. Vol- 3 33, 2003 



mammalian tumors, Instability is thought to arise 
during replication, when transient melting and out-- 
of-frame re-annealing of nascent and template DNA 
strands in repeat regions cause extrahelical loopouts 
that escape proofreading by replicative polymerases. 
These are corrected efficiently by MMR in wild-type 
ceils, but in MMR-deficient cells, rates of insertion- 
deletion mutations, especially at longer repeat se- 
quences, increase dramatically— as much as 4 .orders 
of magnitude in long mononucleotide runs (Tran et 
al 1997) 

To investigate the role of MMR in plant genomic 
stability, we analyzed effects of deficiency in the es~ 
sen rial MMK protein AtMSH2, the constant compo- 
nent in MutSu, MutSp, and MutSy. Insertion-deletion 
mutations in endogenous repeat sequences in a minor- 
ity of the cells of an organism are difficult to detect in 
a background of normal sequences. We have circum- 
vented this problem in two ways. First, we con- 
structed frame-shift reporter tran&genes by Lnsertlng 
out-of-frame repeat sequences in the nuiA (GUS) gene 
and scoring revertant cells as blue spots— positive 
staining Tor p-glucuronidase (GUS)— in transgenic 
AtMSH2-deficient and -proficient plants. Second, the 
sequences at several endogenous microsatellite loci or 
multiple progeny from AtMSl"i2-defective plants, 
some of which might be expected to be homozygous 
or heterozygous for insertion-deletion mutations that 
occurred in the parent, were compared with microsat- 
ellite sequences in progeny of wild-type plants. We 
used these assays to demonstrate micro^ateUite insta- 
bility in plants in which AtMSH2 was disrupted by a 
T-DNA insertion or a transgene that caused TCNA 
interference (RNAi) of MMSH2 expression. The effect 
of MSH2 deficiency on generation and transmission or 
altered repeat length alleles appears similar to Unit 
seen in other higher eukaryotes, clearly implicating 
MMR in maintaining plant genomic stability. How- 
ever, the MMR-dcficient phenotype scored in leaf tis- 
sues appears lesa pronounced. 

RESULTS 

Identification of an AtMSH2::TDNA Plant 

We identified two putative AtMSH2 insertion- 
mutations, SALK_002707 and SALK_O0270S, in the 
Salk Institute T-DNA insertion library database 
(http://wgnal.saik.edu/cgi-bin/tdnaexpre9s) by a 
BLAST search. PCR screening of plants from each 
line with pairs of primers respectively specie for 
AtMSH2 or T-DNA revealed tn SALK_0027OH a 
T-DNA insertion beginning in AMSH2 exon 7. The 
DNA sequence of the PCR products showed he 
T-DNA left border beginning after bp ^ /i trie 
T-DNA right border region followed » v 
bo of the coding region, and deletion of 1,510 bp of 
AtMSHl between the two junctions (Fig. 1). besiciGS 
interrupting the coding sequences, the T-DNA inser- 
tion caused deletion of two highly conserved MSH2 

329 



PAGE 15/24 * RCVD AT 3/22/2004 6:51:43 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CSID:91 98622260 * DURATION (mm-ss):17-52 



MAR. -22' 04(M0N) 18:51 



TEL: 9198622260 



P. 016 



Lcoruii'd ct al, 




AAGCTCAAQArTGQGTilSaOGctteOftCa^ flBBtflaatmteiaaHAGATGCTQCAGACTG 



Figure 1- Structure of T-DNA Insertion In M- 
MSH2. A, Sequences of l*CR prncjucts B«ni>raied 
with gene-ipocific and T-DNA-spedfic primers 
weru used tti deducu Ljie siruciure of ihe dis- 
rupted ANUSH^ in \ha line SALKJXJ270B, A 
& lngl« Insertion of P fcOK2 T-PrJA al posiiions 
2,714 and A.22S caustad deletion of hkoiis fl 
12 and portions of exons 7 and 13 (flray boxe*) 
in ihis line. Sequence* of |uncikm resins are 
below- CapiLul khan* indkaie AtMSh2 and low- 
ercase letups Indicate the insertion, basin ning 2 
bp down&ifuam of ihe left border ai the e*on 7 
juncLkm sod preceded by approximately 150 bp 
of rearranaud sequurtce following iha fta'"> L 
dor at ihe axon U |unciiaru R, DNA hloi of 
fcoRV-digesred wlld-iypu and T-DNA insertion 
homnzygoies probed with n radiolabeled Af- 
MSH2 frapmum [dashed Hoe). 
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region essential for function, the ATP-binding do- 
main and the helix- turn-helix domain (Alam et aU, 

^Progeny of all eight T 3 generation SAU£_Q02706 
plants tested were found tu be homozygous for the 
T-DNA insertion. DNA-blot (Southern) analysts con- 
armed the presence of the predicted l.B;kb 
AtMSH2y.TDNA fragment (Fig. !)■ No morphological 
abnormalities of AMSH2.:TDNA plants were appar- 
ent, and seed sets and germination rates were not 
significantly different from those of wild-type plants 
(data not shown). 

Analysis of Repeat-Sequence Insertion-Deletion 
Mutation with Frame-Shifted GUS Transeenes 

To quantitatively analyze insertion-deletion muta- 
Hons of specific repeat sequences (microsatellites)— 
ultimately in a variety of genetic backgrounds— we 
constructed a series of GUS transgene alleles contain- 
ing out-of-frame mono- or dinucteotide repeats ana 
introduced them into AraWdopaU. A similar ap- 
proach was used by Kovalch.uk et ah (2000), who 
measured base-substitution reversion of nonsense 
codons in a aeries of GUS-trpnsgene alle ea by bio- 
chemical detection of GUS + -rev eriant (blue) spots in 

330 



whole plants, Previously, a number of Investigators 
had observed highly elevated rates of frame-shift 
reversion of reporter alleles in MMR-defieient E. coh 
(Cupples et al., 1990), yeast (Strand et al 1993), and 
Ummalian cells (Parson, et al, 1993), ccmwsteiit 
with instability of endogenous rnicroeatellite se- 
quences in MMK-deficient human tumors (Loeb, 

19 We inserted framcshifting (G) 7 , (G) 10 , (G)i> or 
(AC), 7 runs near the 5' end of the GUS coding se- 
quence. When a GUS control allele (containing an 
in-frame (G) ia run), was transformed into Arabidop- 
sis, 35 of 36 lines (progeny of independent transfor- 
mation events) stained completely blue, demonstrat- 
mo; that the amino acids encoded by the repeated 
nucleotides did not significantly decrease GU* activ- 
ity To eliminate ambiguities that might be caused by 
T-DNA (GUS) insertions at multiple loci, we identified 
transformed lines whose T 3 progeny segregated 3:1 for 
antibiotic resistance. Plants from these putative *in g e- 
locus line* harvested after 2 weeks, then atained with 
5-bromo-4-chloro-3-indolyl-p-D-glucuronide for de- 
tection of GUS activity and decolorized, were gener^ 
allv white; GUS activity was seen primarily in spots 
varying from single cells to 1 mm in diameter, and 
more rarely seen in sectors. 

ripm Physiol- Vol. 133, 2Qt» 
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-sn^oi qDB*a auo miM )UP|d Xga3ojd ipua wojj a»i!n4iesru^uj luo 
-jajjip stnu jo 3u|U|^U03 VNQ J" u,0|HP!jj|diue Z r»nSij 



t t wo 

t t CrO t f <pO 





- — t J ' ' t f ' r 

cci <y or« oft, , .ijit , QfV ^r 1 , , J 



aa ^ a« t pye , _oy« « y 



uum eso[ ipnm iuagajda.1 pjnoA\ .luautdoiaA^p Xua 

jaAOM auii UTJ£ *^ aL ^ ^^ OJL H pfWLUSLrvji a.OAi puc 
luajvd ai^ ur paqcUT^iJo XuaSoad ui psjneoavn sapf 
^cl(4 uofsnpuoa j no 9u]uai^9ua^i& 'aiq^aaiapun 

paxiui u^qM '(DZ ' 9 !^T) Buucj3ojaH doJ; P a l a ^tojj »s^dX» 
^oua2 aonpap o» X^nq^ j no paLajjjuoD pire suja^Fd 

qaea "Riucid lliojj VNQ ^u>x|La -^id) 

sn^oi L|3^a ^ d eaiajiv M^ 0 ^ JO au ° jai IlT a i e B4Tun da-z 
3.10LU jo auo jo (suonajap .ia 6uJOTuaBui) Qip9uai ^uadoa 
ui paii?3}pui Xpnap VNQ Xio^id [Onp|Atpui 

i|4TA\ pa^idmai s+anpojd J° suiP-iSojai^dojpaya 

'(VZ * 9 !J) um sTsaaoijdojpap LpBa u| (sa]suc 
9X) poi luajrajjip ^^!U \v (Xue jt) euoiji^nm az/C]PUB 
04 a\qu 3M '39op 3J3a\ $az|fi ^^npojd ajoq^vi 

saXp ^uaosajntry ^ua^ajJip vp^ papqq Paiuuijd 
SuTscaai^D -eisajoqdoj^aia Xjuijt4tj=> Xq paA|OP^ 
E*q pinoj ipiqAv j« isoiu 'tspnpojd dq-g^e 
poppiX fljauiiad 9uTPn paiJIlduie-'fcOcI X^uapijja 

pjnOD ai-nu 'paijTjuapj X]ii3U[9(.ro po^ a^ij]3^soj3iui 
l-pns OX JO 'auiouaS aq; ^naqSnaji^ paia^s 3,ioav 
^ ei |4 — XpAT^Dadtiajr uo^niOflriJ a^utiqvTa pur aS^d 
-dns jo pooi^na^ii aqj aflBWPi-H — sqitm apnoopnuip 
jo s*t?c»da4 a'ldT^nui sisX]>3ue joj oso^j aM 

■siiai ami uua9-isi0nb 3144 ucqi a^uuua^u^vu X^q 
-p^q Sjiuouaa anoaoSi^ ssaj o; ^aafqnts c*q ^jSriu vpiqA\ 
'snaa'ji?^ pa^riuaaajjTp u| g^waAa Xq paiTeinuxop sx 
?quc|d ^oqAi vn pa.tOM jqtids (paijiqsawp^) ITO^Aaj 

aL|i puc 'inatp 0.1 asu a A f9 sanpsn Di^uLi^gijaLu 
aip 'sanssn ivioy aq+ :aui| uwaS ^uia^d e jo fuajiaAinba 
am sjuaAa pd^pj p^liOM juajud ajSLTTP v jo XuaSojd 
(ardmnui) sq; ui sursrxidjoiuXiod \|iauat fMTtpqusoj=> 
-jiu jo (qou jq) a^rejBaddu aq.i 'Xnyuia 'butbiub^dsuj 
j'^o Xq saqcj UOH^HUJ 4q9im UO^eDOj jpiuos 

-OiiTOjq^ qSnaiHiie J paioUTuqia a^M — afliamcp VMO 
snoua9opxra jo JiudaJ pa^dnoj-uondiJaRLitij^ JQ/puB 
4ui3,jaAaj )° A\i)}qevai*p pajjo ^qS^ui udjhav 

'uoTjdpssuvu} aua^ no s^ajja ^paua^tda — eau^ans 
Suciujc uohbuua jo DDjnoe tt?T;uaiod puo 'uoT«fsajdxa 
aua9 lto puadap 1011 S3«np sa^uanbaa a^Hl^vfsaiDiiu jo 
suoipE^uoa/suoisiredxa jo uu^sa^ap asn^^q 'ajouT 
-aamjn^ -saTpnqs aATsviajxa joj ^uajuaAUoa S^m ap(I^ 
Sn^(O) aqi fi^sq^ 'eq^» a l l^adaj puu a^iun 
;t»adaj jo XqaiJBA b osooi^d o; a^qiaeod stJM n 'pf*lfll 
-uapt uaaq 3AEq so^uanbaa a^jp^epQjajui jaq>o 
pui? siRdopiqwuv aaqumu ^Sn?] asnv^og s^u^d 
ui suonUAjapqo U^.w suofiHeduio^ joj stflwq u 
-pjAOJd 'paipn^s XpATSua^xa uaaq g^vj fiiiauj^uc bjcihav 
pue sjjaa iTunEmvuvuj luapTjap-^WW J° ^ a F BA L * ^ 
X;mqcjsui a^nai^sOJ^l^Al •tsiTOfiyoj pjaAas joj sa^uanO 
-as ^adaj snoua^opua uo Xouap|jap >lVm 4^1^ 
jo fi^ajja azAiwuc o» ]B^uaFRa ;t pajapi«ru03 aM 
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pvn? '%9"3 jo sapuanbajj 04 juaTBAfnba 

-aad sa j 'spiffs qjSuai anbjun Doaip puv 'mcy 'iq9] a 

'(T-IVNVT)ZHSK J° ^u^9ojd 9t ut 'sapuanbajj 
2uiXji?a4B satni aaj 4l 3ir]UTVUjaj am ui pa;aa}ap ojOav 
pj/iqs mSira] 'ja^aAioi^ 'paXeps* sap^e flflZ aqi u| 
RljTHG Lp3uai *t*adaJ ou paiuoqa '(e-WJMH)ZHSW ' au !l 
auo "(UI 3 R^x) aubjuupaj sisajoifdojpaia-^Od aq; 
Xq XjinqpjfJUT. aimajceoj^vu tsnouaSopua xO) pazXjuue 
aj3Jw'(suoT^vcwojeunj? luapu^dopui) gauij .intfj jo Xua 
-Scuj -ejaipo ut u*qi sauTj pauijojsiit&n-ivrsni siiios 

04 pai^adxa 3M ob '(0002 'zjiMcuaXa^ pua 9ucnq3) 
fqup|d ui uo>PsS4ddri9 pawpaui-ivNH U I P*H uau * 
-n^op T|3aa. si X^nqPHPA STdXjnuaqd aui]-n;-3Lin 

•aAoqe paqiiasap sb po| aiiTjaiwsnja 
-tui snouaScipaa auius ai^ .ie suopapp/suo^jatfui jo} 
pazXjmm eusm auaSsuujj aqq ja Xdo;> auo .jS^a] 4F 9ui 
-ajj*3 XuaSoid *x "tiioaiuoj (].^6SDDi^) Xmo-jopaA 
lj;ia\ uox4Biuio^sueJi pfjiMvd ui gisdopiqdjy 

njiq paurjo;suvj-i bgm eivjx '(iVN^^HSV^ J"^3a 
/Uvujq 3lit^34P J iuaut3ejj (uoqui) jajjnjs q^X 
jo gapjp ajieoddo uo fcuoijtnuapo afiu3ST4UV puc asuas 
p^B^M 'sua* VNO IHSY4W J° quauiSejj: v WNiH 
papuE^iS-aiqnop eja tfww ps^Aipmji ostu 

*33wdd|]s ainia^BSOJDTUi paj.ia3 

papadxa q a ^H jVL '^ UF P -i ZHSWV 3l H 

paAjaeqo 3J3M euja^ed q:^ ou ;nq 'Eicp p^Gjnqq 
oq* ui papnpur 4011 gijiqs 3ui4Sixaajd asaqx 

3-_/JzHSWV J° XuaSojd oq* u] imVDN 
an dot ip paAjasqo soav 4pasaj jejiune y ^j^d ssu 



C00^ 'eCf *]°A 'l 0 ?^^ ^ c tJ 

lit pajjna^o peq jo iuc(d ^uajpd atp jo luauidoiaAap 
□44 vn Aptfa poj q»oq pajjn^^o potj ija|9 ip9i_iq 
b 'ases q^ea U( j| Stt ^uajud tsno^Xznjaiaq-XpwaJie 
lib joj povitjj UBTjapuai^ pa^^paad }l> ;uasa.id ajaAV 
(TT l-_/_ZHSWJl/ J° ^raScud ui p^A^aa 

-qo fiqi9uaf Hjajsjjip 344 '/OT-IVON P uD 9VON 'T jD t 
jo Dst*3 avji vq *%G*0 %9"£ f jsav sapuanbajj 

av{4 'Bqi9Li3[ 4uadaj aiovu jo gz P°1 J° qasqns aq-i 

pa^apisuo^ 3a\ usqM *s.iUB|d + ZH$IAllV u ! UHIS M^^ a l 
icadaj a|9uis av^ joj n/^-Q M4T*v pa4nduiOD ^£-3 rwaa. 
3^1^ .rad «4Jiqa q43ua| icadaj anbmn jo Xjuanb^ji 
uiiaui aq4 y B4^|d VMG1"IH$WW ^ P°I IP ,Q J 10 W 
fiAvovis £ ajnSiJ -sajaip qia^l-pa^G vj^im ajp^ uioj.| 
paAuap QJaM* XuaSo.id \\u puc 4uawdo]3Aap uj X^es 
Xj3a pajaijG ajaM fiapue ipoq sip^uaf iciuajed 
it '%D0l- ac l a|dpupd ui ppoa LpiqM J paAjasqo ^ij;qs 
qi3Lia| y^oi pap '(843940.1 uj t^jiqe anbp-in Jnoj jo 
aajqq) %^Zl *° %f'6 4P«i« id aq 04 papadxa '(fi^u^d 
9; jo vpt?a JOj pa^aiie 0M4 X|tcOjdX4) sn^| L{3i3a joj 
poisa4 S4a3jc4 \\u SuoLitn paAjasqO sqjiqs l|l3ua[ 4i?»daj 
aiibiun jo XsuanbaJj avn ^oq sMovyer u atqi?x ' fi nqx 
4JTVTK auit*s avj4 M.oqs iq3ftu XuaSojd iiaaaAas 'sascD i]e 
aj -uojiBnus a4i3ipaaua4U] ao '3|ani? pmjipcuc] 
4clh s4uaAa ^uapuadapLii aidni.mj.1 'ayan^ m3U auroa 
aq^ LmM Fjjaa iD^uajud jo aao]3 h o fl ae^j sauS 4^v^ 
;ui^d fE4LiajFd v }0 a9eaun aqi in Xpea ijriis a|3uis u 
9uoi.ub qsmSgnsTp 40141.1 e3 'juojtsd autofi ain uiojj 
Xua9ojd aidT4]uuj ut uaas $\ '(^+) *3*a '4j}q« a[3uTK 
e aJaqM s-icadaj ajoia jo ^ qi|M pO| \\u u| smjo 
4suaj 4c iriq 'P fia t JQ s ^l un leadaj qz )° 1=*°T aa^R IP 
2uoure aDiio X^uo :T3ui LpSuaj 4cadaJ JaM S l L I ^ P a ^ jr >3 
64Jiqs IPouj 'pa43adxa sy "XuoSojd h ZHSWW 
axp uy fiaSiTeq^ qi9u3[ \$ ju y^oi 0 pue saSuvqD q43ua| 
anbmn ez pa*^^P »M 4nq 's;uFid odX4 PT!^ ^ 



— ■ — " " ~VW If-) 1 &nnO| 1« snoBAzcjaiaL) XpfOiiP 

: r " — <^0±) 



sap||B n£!> 



a 




(KM »i"t % 






"CJV! 


a 


0 


(KG) ,-,L'f 






(J VON 


0 


0 










0 


0 


<ffi) al'C 


t*r?iVa^* r > 




"D,D 


0 


0 


Il'O ,rc 






hL (DV) 


D 


0 


(^'63 ..v e 






GVDN 


Q 


0 


0 


0 


0 




C 


c 


0 


0 


0 


"UV) 


0 


0 


D 


0 







PAGE 19/24 * RCVDAT 3/22/2004 6:51:43 PM [Eastern Standard Time] • SVR:USPTO€FXRM/0 * DNIS:8729306 * CSID:9198622260 * DURATION (mm-ss):17-52 



MAR. -IT 04 (MON) 18 = 53 



TEL: 91 98622260 



COOZ 'EEL 't u A. pls^L[a )"cfj 

-jaajjaj 'jucid icjusuvd aj9uie p jo AuaSojd aqq 3uoiuc 
sjJWS in$U3j a^ipiesojDiui jo sapuanbajj aq 
uiaas pjnoM sayiu uo]iE^nuj aui] urja£ jo ajnscai.tr e 04 
%\x\m jsa-idau ain 'suit t-uia9 lu'djd paAJapaa p jo aauas 
-qis am uj -a^a^ uei[euiuietu u? XiJGinj]4Jud 'Xauapu 

jnoj oj auo jo f^cadcU 9uO] jo uoTpuJiuns/uofsued 
-xa 'fit ;t5ip. — paauanbas a^m^BFQj^iu jo X^nqi^siii 

'fiOTpn^s uua^-3uO| jqiurjs qno SuiXiJca bju aA\ 
put? '(^ODZ * 3 UAajfiXiSaci) smp5^3 sij/pgm/J0if3O 
aA^ajap-yj^^ ltj paqpasap uaaq Xpuaaa* sell ssau^tj 
ui as&a:pap aAiiPjnmn? e tp n S **uofli3JauaS J° aejnoD 
avp aaAo seomij ]jt*jaAo 04 lejuauiujap sjo.ua aiejmu 
-rpDC pniOM fqu^id SAiiaajap-^jAUAI Jau^o puo asaqj 
; fimK|UBSjo jatfto u\ saop }} aw quc[d ui puoipunj 
XWW pjnoAv 41 'ssapv^aucjN (3661 ' Jau 

-pojo^j pira upuaa>[) l^^X pub (£661 ''P 3 ^ -rii3Vuma>T> 
aaiui }uapipp-ZHSiM $o Aiipq c * A jmujou aq; miM 
4ua}s>euo:> si asauqij pa^npaj jo aauaeqi; luajuddo su|JL 

uou^utuLiaS pup sjais paas adX*-pj|A\ pa;iqTqxa 
pu* euoi;ejndod 9u^tjSajSas iuo.lj so]ibj ugippuaj/vi 
ui pa-iaAoaaa ajaA\ sa;n£X*ouToq VNOX-ZHSWIV 

*sj]a3 uc|ieLiTim?ui pup jsnaX ui saauanbas 
jijadaj J^nmje? joj uaas gasroajau! vn?ift *ua}xa jassai Xi,qn 
-japisu<*i e }nq 'EaAeaj or Xpsoui 'saaaSsue-n .jajjod 
-a* ui eaauanbas *t)aiu aijaipuXis jo uou^nui 

uoflaiap-uOHaasui Fae^a-iain opjs uopdrusip ZHSWJV 
'Xmiqe^s aimouaS )v\3]d jo anjuusquieuj ui — euiai 
-c«d H1W uoipuaixa Xq pus— euiajcud HSW ^ ue l d 
-^qdui] X|pajrp auin ^fijf] ai-p JOj J snas ^s^aX pue uei] 

fciucjd ^uaT3ijap-^SWV J° X*ua9o4d a^ 1 U T P^hsgsuj 
(XpiiqiJjsui aiTy]a;BBOjD|LU) ewuanbas luadaa apno?pnu 
6nQiia9opua jo uot^huj uQT^app-uoi^jasur u| sasieajD 
-ui p^^uiejp aqx "JVNH 4n uo^dru^p aua3 Xq — sa 

-X3|dui03 UOUluScoai q^HUISTUI ||G JO JunuOduiCU 

jo ispajje ai.B p^2X]HUT9 aAcq 3M 'ajaH * sutfi f 
-vre§4o is^o \n f*j 'siirejd u| uOT^uuTqmosaj sna9c)|0 
-amoq azTuo^^ue pu» Sjojja uoqBSndaj VMO 

(OQOZ 'sX^h pup aBSTjrn^) sjaunpo^aiaq ZHSJAl-ZHSIM 

-stm 40 saipnqfi ^aiuiaupoTq pHiuj '(^00^ 'R Ab H) ZHSW 
's*uv!]d oi anb>un X^u^edde ^uauodtuo^ uoimiSn 
-^aj up^Eiusiiu e^xa en^d ^iqa^oad KWW apoXje>j 
-na j3u;*o 04 jg^tujip Xm3nr BUpioid Hin P uv> HSJAl 
jo sa^ne apo^ua juj enq^ pazX|BUP uaaq aAcq sawou 
asovfM siireid 4aq9Tq iaqio pue srsdopfqeJV 

NOlSSaDSTQ 



iop3A 9uiDnpojd-VM>I s P ^ J° P^P o;icJ aL H X M 
-nqpis v NTH 111 MSWJV M*T M aauajajjaiut a n p ajaAv 
souit iVNa u > SUN* 5 P^^qa ^ 4^M1 S^B^ipui 
'paXusgo eap U i3 jau^o svp jq Xub ut papa^ap ai3Ai 
ti^ma javpo o>i -suo^EinpiCD jt\o ut papn|Dm ;ou aiaA\ 



free 

i»jpp araqi '(3AOqy aas) eapip a^yja^poj3|UT om) jOj 
sno^Xzojoiaq a^ueyd VNQl-ZHSYMV i° a M1 u ! 
sc ;sno9Xzo4aiaq sba\ ^u^jed otp }t>m ^un^\pu\ d igi 
V3N sn^oi * y ^3p||[* omi joj paqc9a^9as ;uT3jd auo 
XuaSojd am -fiJopaA X^duxa paoiaojRUi34i saiii^ 
oMq ut sijnjs pazXjuuu aA\ 'uoutmwojjeucji VNa j X J° 
P^jt^ju ug jou ajdM pire aau3jajja^u^ ?VMU J° ^lnsaj 
aqq ajaA\ s^uys ijiSuai paAjaeqo a^ ^ui-n aansua 01 

s^eadaj 1441 a\ po| ui pajjnaao «4JTH S vp^uaj ou — Fjuu|d 

a( * s ° L H °* J^T^l* 5 'XpA^aadso^ 
pire a^DAA. sauxj fVNH H^ru aqi joj sapi[D 

pa^iqs-vp9ua] |bjo:j puu anb|un jo sapuanbaij ^ 
'S4iun gz== SLn9uej y^adaj joj -f^un ipadaj gz^ q^TM 
pot 4uanbaJj sjovu aaaAi SLTO^nw 'S4uauna4ns 
-Bam jar^jva ui sy '(£ ; IU aiqejJ \m}nm 
-uopjaeui .y.^^SKV^ ^rj p^Ajraaqo aaoup paqaiaojd 
-de (3-JVNH)rHSTN P L ^ (t"1VNH)ZHSW S3LJ H 
jo XuaSojd s^tqs anbjun jo sapuanbajj aijx "^O'l 



■IfBSDOJ^ JopdA Ajeuiq ^ldiua miM pauiJOjiJUf Jl 5^ue|l| Oml JO 
XuaSoid u| pnp B) ap aja«\ s^jjh 5 4*84*1 «N "^llMn |uatUt H')^ P°l 
xi s a*L^ jo> jn pazX|euc pci| a\i|M |)w J*>j sLuns ivinsaid&J i^FCl dnoja 
L ppa ui p^isai so|Si|iep jaquinn Ac\ s-|UP|d UMineHSWlV 

|cnp|A|pu| JODJ jo jo siuojcl ^..ZHSMV oaj H* J° 10 slJP|d 

sa|'a ( |C ||e jo sjaqujini |cini jo £vl i\ftua\ ^nbtup jo ^aqtunu 

S1uifj(Aip Ac\ pn)P|nS|00 ojom sapManhajJ *po| a||||Din*nJ=»im snou 
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P. 



sec 

U I (1661 ya utux) sanbiULpa; *sa4 uou.Eopnu 
pjBpuE^e Xq paieiiTT^sa si? 'erairqin^ jscaX adX4-p]jA\ 
a ! , 01 X 9'X J° c i B sa^nui utvt rv (V) U V 
■ysi?aX iU3pijiip-HHW XpALjMcfs3J suru ^(v) P uc 
01 (V) J° uopp^nui ui p]Oj-00^ puv -QOG'9 uuqi ajoui 
jn saseajaui pouodaj (^66t) I E J° ^ CJ 1 'ajdujexa jo^ 
MS3| 9AT4|SU5>r u apjAoad pynoM 'eyjap aAiiDOjap-^lAflAI 
ut fiasuajDUf DTiBurvap Mtiqs K||eD]dX^ saqiw uopaiap 
-uo|4Ja&u] srqv[a\ '(saiT[ia;i»soj^|wi) ea^uanbaa ;eadaj 
-apjqoapfiu uaqj 'sa^a[ uj paxcjaj Sf Xlfiapij OTUlOuaS 
4Q ]Q4;uo^ H1AIW "I JT saqpj pseq am; auiuuajap 
04 jjrpTjTjp 41 apBiii sain^qns ^uapuadapux ui sapnc 
amns sqi Joj ea;Bj ui. fi£ou3.i3jjip aS^Bi aip q5fvioq4 
-j* 'rttotugSjo jaq;o joj paipuTTjea b^vj uc^ jaii$iu, 
aprnru3BUJ jo ej^pjo z 'Piuejd DdXi-pjiM- ut uoiyeja 
-LiaS'iad tf _oi °1 *-.0t 1° uoTfija/vai uonrqT4fiqns-aacq 
jo sa^pi pa*Jodaj"(ooOz) 1» ia ^m-pyBAO^ ajduiuxa 
»ioj ajmjri3 UJ SuipiAip s|[a3 uEfueuTiiiem — £iua4sXs 
javno ut pOAjasqo ae?ou4 ut*q4 jauSjq jraaddt? ajojajaq} 
4q2iuj saypj uoiq0inin snoauEyuods juaaeddc 'saAi>ai 
ut 640 ds Sunii^g-aniq **e pajcos Xijpoui 3J3A\ S4uaAi> 
uo^jaA3J-U0HB;aiu gf]D asmwag '(1661 '"I 13 ^ WU^jq 
-I^D) BAiaiioj'ieq^uoHPandnpaiopua VNCl 3l H 8uunp 
jo sansst; asaqi ui suoTSTAyp yia:> iwaj \btb\ aq4 Suunp 
you st Xn.iapxj uont23fid&j VNd asntoaq sdcq 
-jad '(sanpenpaiBttraraHiP aaqjo sdBqjad pue) saAeaj 
u| jvlQ[ ajmb sx pauaS J° uoiseajdxa pa»sa3 

-3uf aAsq (6661 1° ^V) spAa| vNff« 
pue 'ZHSYfty J ZHSVWV i° SH!auiaju«EOiu snojAajj 

'sjHiuiUfiUJ pup 

s^u^jd uj X.>i|Tqu^R DjuiouaS auij m-i^S uo s^pajja .icnuns 
»Aeq aip'addu XDUapyDp H^MW ^"MX s^uajpd adA^ 
^P|ia\ iuqjj iCueSojd ut pszXjttue sa|a^ie qiQ tn paAjae 
-qo ism 6€IVDN <t? (s)IJ1M s l l> Sua I iwodaa 



CQUl 'tC(. l^A 'I<*!BA\ld quo| c f 

([^401 0AA4) □nbnm auo avyq 4ti|!i.uTS '^vuraj mapjjap 
■HJAIAJ ^ pus a[v?m adAVpiP*- B J° ATaSojd uiqjj pazAy 
-hub saiaiit? i^uja^Rd 9).e ut s^jiqfi Q>vq paAJfasqo (soOs) 
*|B ja rqinO 'uoT^TppB uj -fiiuqd eA^pajap-^T/snAj -ioj 
paAjasqo 3M ;T3Lp fK>puanbEtfj (po^ icadai sz=s) u /oZ'9 
puv (pO) qB) %X 4 S ^ 0:1 JCifLLrTR juaddc OS pui? 'Xua 
-Sold ajdxtpiiu SufpyaiX syuaAa qjiqa ij^ua] a|9uqs puu 
s;uaAO on'bam iRoq payaJ vtto^p aaxui 3Ajpajap-*iJA[j\[ 
joj sapuanfea4J asavjj^ '(ZOOZ ''[ L> ; a ^no) e^Jiqs Miaua] 
poMOijs asnoui 3|t?aT adA-pjiAi. c vpiM passaiD bibui 
-aj luai^jjap-HlAnAI 0 ^ XuaScad (luniaijajd^iAiiAi) ut 
paz/<ioiiPt»ia[]ttTVUja;FLujO (%S"fi) gT9J Q tZ P wv '(^66 1. 
' -^e 43 ja^pQ) sijjqfl LftSuaf inadaj paAtoi^isi aorui af^m 
3Aipaj9p-}$ysiiAI utojj uijrcIp u] pa^XftJT.n3 K3p||C 4i!ada.i 
-apii^l^ufp J/4 jo *y a £'\l 'uosiaudLuoD uj -sasci asaq; 
ui ayqisssoduiT pwai. ^isXieut? ^XnBa^uc 4taT.[4 ui ^aijj^a 
s^jyqs jo □Ajie^ipi.Ty 'fii^oSX'zoja^sif Xpooj^e biva* fiiuc|d 
jpiiiajisd aaauvvi— zOITVDN P L ^ C P°l W 1 1 UH ^ 

jo /CuaSojd pire igtvON an^oj in z jo Xn^9ojd 

— S3 si? 3 QAq aq^ joj ^daaxa 'snDOj jCiaAO 41146 aUQ 
4svaj !|b p^Avoys pazXjquE Qiuu|d VJVO^I-ZHSPV^ aajq; 
[|C jo Xua9ojd o 4 } ^OTIVON ^T-VOM 'ISIVDM 
'6GXVDN 'fiVDN '9 VON) aa»waa9 jo $z jq sqiSua] 
icadaj 144T^ P°| xyg aq^ jo^ s^uvjd ^HhlSWlV 
i X]aAL]D3dsaj 'n /D £-Q pui? o/ p j- 0 fs 1U fi|d ^Na^-^HSIV^ 
joj a4Qi-u 40 3411m sz jo s.i«adaa jju .ioj %9*£ puc poy 
lye joj :pa4S34 (3xpoi X Xua^ojd) sapiyia ^401 oq4 
Suolue — '(^_) '(^-i-) — R4J1H S anbruxi jo jaqitmu avp 
aq pinOAL XiinqBifiuj jo a4UUTp$a uirmiyuiixi £»q4 os 'adX^ 
allies aui JO S44Tqs ]T?4viaaed 4uapuodapui aidni^ 1 " P UB 
XaaSojd paijiqa aydwynuj 04 asp a^S 4121(4 fi4jiqa q?3uaj 
;codaj a4i4]a^soj^Tui piuajed ajSuys sijp^de uaa^4 
-aq q$ju3tn4Sfp 40uutf3 f*M 'fi.iosjriDRad jojotj jo a3t?a 
-uij aq4 ui s|p3 3T4in«a4«uauj 50 uojsfArp ^w^np oeyn 



u 



00 on to-sO^-Q o ttjWN 

0 0 0 0 RVQN 

n n 0 0 99 WON 
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COO? 'EE l '[OA ■TOfffAw jueid 

piipt.uo H <Ji J jp.>|i upM VNC1 VNClX-'-t\\$Y<iW 4^ adXj-pj|jw. pojsaSrp 

e»tiA*jeuv VNa 

•»t^ijpflc (*/ M 1 »/ n g-{) uo S|S3jAqdajpop Xq poiojpdae 
run« Kpnpoj J jQ d 3.^4 it* u|Ui l put je s gj '3.^ p 0 cj- J° fitipXs oe 

Xq pijwci||0j uiuj £ iaf djjjw sijofijpuoa ^DJ Ina^Ai H^npojcl dc\-&]\'\ 
a BuipjDiX *( J e-aD2V3iDXVVDiDlDV3JJJ.--S) SHfikNO **H|Jd aypada 

-dCivD±j.ooj.-,e) cvaqa jampd ar?pa<=u-vNa-j. vita* f»pJ <,c 

'VNCI f fl t i|4lM. paprdurat b-uori3Ga<r UDd IT -Xp.ippod^aj 'fvJLOS 
[^uj[ o z Rd '«V1 W 1 " Dp Jajjnq VNCI jo nc ^0 m popuadsnflai a»M 
VNQ '(fl*sA|Di|e apj uo[pinui juj) i*urtpj|Xjoa a|9up jo (*hrrdXiouay T j ^oj) 

Xq paqpaaap au 'paqpui appnoTq mnTiioiinirr-]Xi|put|ji-]/p3 poyipoui v 

slue [j □ftTa9ffuej£ jo SufdX^oua^ 

*urtnei|j|ufl|}iij jo |3a3( ep.p >B aiquAfosaj iu.**i Sutupp anjq 
a| 9unnqwifrt> a*n£v\ ^n«H jauxa 342 -adcuffcuaiiu SiTpaai^p oaj^a e jjpun 
Xjpnupuj pajuflo:, ajavw. 6>oda anifl roupiTP ,T I fw>kh°! 03O P ffluQjd 
i" wonwqn^ui /0 q St Jauv 'QQl'X iimv.T. (rt/*) %t'0 P uw 'U'ji H*i 'J^Jjnq 
ap^dsaqd wtu ii] □p|vinjn?n|9-n-iJ<|iCppaf*C'Oja|\.p-^-DLUCuq-s ( _") 

3uj £££ jo uanr.joa 0 m|.M u^uj Qt joj papi^ijuvmnnaoA oj;»m muopf 'ppq uf 
'(00OZ) 1" !■"> ^nH=i»*^5| paqjtta»p sum fiiunjd pn^a^jw-^ jo 3u|uiu)s 

p g /a j H^quioip qjM.ai3 01 paum^ai X^D|pmnuiT :u.-»a*. ennju -{\f^ 'Xjnq 
^u.^uiiJn^fliiii uioj| paioyn^K* bo.vi n^pJiiO 'ma SZl jo aairoibfp v ]v atluj\i\ 
f OO^l mi** paiBjpeAJi «^qtfip ppd ut uiwora r)iin|J p|a-Xisp-auiw 

e^uwu jo uonBfpwji > ATI 

upXujuuvx ,_i 3iu qs fluiujnturtj E|pJUK qjlto p Oiajd «pnos QQQ'Z 3uno|d 
X^ popops ai3M. s iiruLUjnjvi.ru/ \ XjULLfprf puu '(BSfti J ?uay pLTL* q3no|3) 

Xq paujiJiUTTiw pun $uiVH3 eM^l^iM) iwn^Jfit^oviV °Hir pmirj^ 

-sirtTfl .uaM iUo^a Xjuutb I33Ta d Xjuurq p91»£lTP-(iai'»3+IM"^fl) 

Ml ua^nbM saD aJXi-pn/n iii*|daJ 01 paen £i*,im iwqJ — aouantwt jo? 
.uu[urja) pin] gnD pa^ojnm ^ 9ti|po3uo — siirouiSp^ q^-f 'Z XiaioiupctudJc 
papuapj TiTw? P 1 ** 1 lM" 1 ^ mT« ffpjunfnid ofuipaaujiuf pBin^jutia-.tiuoobas 
okp jd Lriirtifusavi ■aapnaapmi pjaripo^ur ain ja unno^uJuo pouuuuo.-> 
wmpoJiJ aq) jq aupuanb^H VNCJ P* 1 " SfflXjuirn tf^j HieaJ^j 3 pun 3 |otr/niui 
l||}m sapuoapnuoSnci wqinaui Sunoainiu Xq jpuwpw |itsnuap| uo uy P""p 
-qjiuj Birni cl fc>) puo SSnO^ pni?R*!"-rfwS a l"! P*"»?c*H "** 

sapnti^anMoajfD 3u]paauuo Xq ,ippuj 'upua uo|pjjihgj-j/p^ uj Xjetuduiajdu/P? 
ygpyo pajaaapjfl ipIM (M.i^flMJj VMa pjpirvJi^i^nop e 'UW mwJ} 
-jo-pic i/» sjnpcupn *U '^firi^'J papf/ifla^T/".? °i XimuauTstcfwp^ »ipua 4^.^ 
VNQ pap*W]H-fiq ni;, P »rtpcijj oi ppiunyi-tcj aj^M uuojfls^ Xjuiunmaiditia.T 
flapnoaprut>fl|io SSnD^ ^"IPIfcf 'Cfin^ 11 pniBa9}p-t|iyiV-HH /i ' 1, ff> "1 
SO Q 1° P 1/3 1 5 01 parn ^vmimS^J [VW-IH""*H c *° "JHOff aifi 

pnpoid bjiu. "O.T.V SHO a H» J° win.^fiMMQp dq gflj CtO^VDDDVDJJ.V 
•i_LVD13DJJ->,S) rSfOO /r»w*M<J pun 'urpn^rJU>wop Xfa^ipiuiuj! 
d^h uDflPHJ*(ix |,ps d pyD 'snD UOpo? ^iv SmhMHIUT aif| jn mt-iiisdn 
IBiiST'f p*-n|i»|fiLr»jj cmniftuy^i u 'ft^b uO[p|Jlsoi IH" IM £/ 0 ^TP 03113 

jaiu^d Sufwn 'VN(J trZTfld X"q p^«|d^ai abm ipnpojd v 
a« 'ffreaupSpinui ^2)4 Xq ausiit snO a H* i° ^P 03 D1V 9uiJ»|l|»| mn J* 1 uimjm 
-u.viup a pa 1 ! paining p.-^npojiui sum aiTt* v«S|Pi-^flaJ if"S Etvwcjj-u( uu 'esnD^ 
jo uofHai j^^mi^^J atp uj »hb wn^^"^" ]/"S aqi ^upvouia.1 ja^jv "t^pod 
airiiVJuj puoaviujisj +^ 1 d^aap]gd p]iv«uid patTOaTp-d^J+IH^^fl) 
a\ki\ pniw3j| ciiiu joiDU|Ufjm *[A»iJ)uXii aui]Ddntt a puu' SC\0 Mw[p*i="^ 
ICHB^ J" Hin.i3-TH'"PH dq-ggj'E V (V^ p*»q»T-'03) iTn?^j|AUi ujojj 

pofio4i-irtd ajSM t.t/^v pui* liifjx 'I- 1 */ 'p-ng 'jfMS 'la^S 'iH"'' 1 !? Basnapnn 



9C€ 

-Qpua uon^HIsavr (VD '"HV "f n ^ 'K M ^**I3 aaauojjflo^Q qq) iz^ya^ Jcqs^ 
XiPinq inojj pnApnp a^iJA* iD^iiodai uoi&ja^aj a)||p>csujafir $nO 'S-T- 

■sgci^ejtfdajd VNQ TQ J P nffn ^iom rupi^ ^i*jl|ai . J p o) oi <io] umcvS 

pUtf UIpaLIl y005(S piTP nSfjqMPJn.^ q\2uiJ^-JluqoUO IW pnirjcT p|ju pft'2| 

-|IJ^>K ^uojd uM^S-noe jonplAjpnii iuoxj KpnnH 'hXpstdi ^rn^uaojaim 

unuLij9opua jo j i 3LTn3euuj] nn|j,iicHnjPfui RfiO at H J° uoTaiaAni Hufjnjt* 
Djopq p k jti| yjuaiS ojoav ^Lfiifj '(GQOZ) "P )»"» Jfnip^PAo^i jii Ba^uurnsa 
UlU 11 JUUiUlS 'S|p5 .,01 X Z'<3 pi*1ffl"TJpi 0 ? aMJpUOd«MJ03 ' t _pTP[d V|SP 

ar< y\ jo ,->9pj.tap mo pappfX imonjpuoa oBai[i Japun vwiwfl w^uuyd *[Q0UZ) 
gXpH P"° jadujej fa poifpui aip Sujan 'nmipnw (a/*l) "a umo-iS 
^ui> ( d p|o-^»jvi-j xp iucuj fy, F si Xp^nuii»:ti I iL[Ji} jo X.Ta^oaai jo XmnprJP 
uu ip|A\ pPi?P4^.-> un/H VNtJ z- m l OL1,rt 09 XppiutXfwdaJo |c ddUJii] 

pnaujd puu H frz jaj ^lof- )0 pauiPJit) *MKjp ppd mai-oo; jad apaos ^ i n 
iui>4ii»J pu3 u Lif papiqj,iib7p Xpin^n .uom iiyt^a poi|j|.iais ,j 3*dm i>n j n^H 
MLiaoM 3ajj 01 .rnoj Xq pa^o|r'»J V|Hi 01 ^ M :3lia 11 P|0 4asnoij (*v/M 7«0*j 1 P uu 
"q [ joj Toutfi[p (a/ a) H^l m tuauijiiij} Xq paz|frja>e-ct.-»nj^n»t spMS 
'■^LDLn^iadxa ]|n jgj pahTi Jn£ (a/a\) ajoja,iai|i f^uuajnjj^p ^uwjjiuii[a 
ou pirnoj pup ?nt; (a/m) %l uinypaui ruipn uo UA*aja iquDicf 

JO 5D]P4 vn|iqnui pJJMdllTO^ V -T Aw SZ P P^p1P l 1( «8M UpXlUPWP^ 

*K]up|d p.iuJJojfluuji jo uon.isptf jtij- Muilc (A/Ak) '^e/'O i|>|a* pnfjfpuoe *an3 
(\/ai) %e puu 'Kit] ut pip Jd, M uS 9o01 fS P^Q a3|iTEtf)iniAj LnJtu^ufl^]uv|-ano 
^iqLryD^ra? K»i|«i[p |Ji^d ujui-tj-z ^ -cqj iij lta%cm9 ;»ji>At d|^D|d 'ea-juj uo;pfnuc 
j t.1 ^y.-iiiMjriiL'Jui joj 'qedop[qaJV f]- D T c t u - !n l D 2) ^>dXpaa f>JF».-*i ifjijD|d ||V 

saoHxaw gnv sivxuaxviAi 

^ou iCetu ;nq 'pajjpsnf maae p|noA\ — iu^as uojpaj 
-ioa jad ssjpMoapnU spajpunvj jo iLOiii3^Eyd?« pun 

XSjaud sjqwjspifiLio^ aifl os 'uihtupSio am jo i^jUns 
01 d asod sjsi»ui»9i40uin; bstj aAjS ?ei]4 9uopuj 

-mil V S]]M 3>4ELLlOS UBiyULUUIFUl Uj. Sna^ UH||EUIUJELU 

jo aecaX ui si? Dniaiijiajp st? ;ou »-na qLio^d luapycud- 
pui? iuapijap-'apsjp^ iraaMjoq saDuajajjip 'si[3D pain 
-T^uajajjip jud[d jai^o sdBqjad pun jv^i '43a3MOH 
■S[cuiuri?in puia ibcoX op A^uDjDfjjs — eaiGjjg 
-ans pauoiio^nuiajd jaifjo uorsua^xs Xq pue — sjjBdfiim 
-diis ^p^dLu^-jaui^d ^34405 01 >TVVVM 36n fl Il a3 au H 
UI433 laejd 'Xqinq^s ajinajefiG XuaSojd-o^-iusjrFd 

-64uv]d ^uap|jojd-^[>yjAJ jo saAE3| am ^^ U3Aa tf3>H 
Aptjoiie aji? paaua LioiajDAaJ oe 'eai^PEp psqax^ua 
-j^jjip ut yjVWvl liwpTjp jo avf4 ^jjai auuj— ifieaA 
or sum ^(v) JOj pioi-oo^ ensjaA pjnj-5 X(uo — sjucid 
J/-ZHSW4V SilO^CO) J° uoiiwaAM lt| ssqa43iTi n^^ s 
XpAUHp-i aqj 9U H^ unj Z (V) m=t J° uO|SJ3Aaa 

jo aqej aq* w^h^ aprti(uSi3UJ ja fijapjo z; Sum 

'(^-01 x Z) W]d ^ 3110 moqe 'saua9eui34q sn^(3) 
jo uoygjaAaj jo ait?j y^puq dl^ J XiJ»iTuns '*euaX ut uei^ 
jaq9]ij aprnTU^pm jo jap jo ub enm hum ^cj uonvinitT 
tTOi^fap-uoj'paeuT (jpaj) 4 U ^1^ 4^ a -» ed ^ B 3L H '(2003 ''P 
;a jaXog) suru v »ei3aA a m uyt R XjpidoJ ajout X^q%s 
aqpjnui fiupJ O 4no qSno^TV uoi^Mp jad 

0^ X z J° uouie^nui h ^upicI adXq-pjiM jad siods 
SHD Z'Ll J° a^uiaAd pa^nsuaiu aA\ '(^epox^oL^ 
5up Kppa.n?w„ till™ $01 X L'9 X|a4ouiixojddi3 

SLrTLn^uo^ ts^irejd siedopsq^v-syiD^HD) pp-^aaAV-^ 



7B pjuvoa^f 
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VSR ! n K pn^V P P N 3C1; M "^H^uf ^Ui^u^S 

jo aaifDifa^iTTDHi puo Xwiqnii Aini^f^^T^ 'oj prvjnbrv t*i r-r/'.n* au^a 
jjedaj ipiEruiBfin VNd SMirf^i w/wwniiiw;] (znnz) qx 'of ni"l"D 

-t^niu ljiqanuiDjj ajjpsdfi jo ucipjBpp p|dpj MO]]0 j;i>,t pfipfwpyj ut 
nm^iniii Ji»« v (0661) Hf J3|HW '3 xnjj uajqp^i OO K»|d(*nD 

ZD01-I6* 

ill ITO tuota VNO paipiPUifcifiw J«j ^i^p^di luuaj^p if)]** sjaui] pais 
.j:>q uy^fljd pufpip oann umoj-^hSWV p*"i» r p^c 'i)hS|AHV '£M£M 
-IV , EHSWiV-Mf'M l, »*» fl H S' n >M s|9dt>|>iqeiv (DOOZi 0 f **»H *WM u **Tlin;) 

eefi-GCB 'SIT loMMfl l u i«| ( ] *o9i>|*iujo 4 <jmi\ DuoXju^na 
jo X|[t4Jp^rti ZH£L\ 01 9ujifuo|aq Lfja^id tr iq:>Tp.-ijd jmn ^li^3 ittiUtfvtj! 
siBiioptqujy uo ;s}iiofd L^jjcef.u ipjci4i3|Ltj VrJQ lZb6D itf fl * B H 'W>l wpSllinp 

e^Z-Kil !9I f lu^TcT "Pifi'j;fii» F/Frir'ftBiMi/ Jt> yunuui-iojevDJi piqDipaui 
*titnWMx]mEy jo/ poqtain paijijdurre d :djp iwojj (flfift)l -|V l uA U 'fS M a »*»0 

|DS pojy n°M «Wd Thiijiiufj u/i ^n/i/vwy «| VNH |»puujiH-a|qnop Xq ??u<i 
-jjjJ3»U] anDiraS afd,B)|j»if puo 3in>i<Hi (flQPZi *fp*fl"A"»w 'd3 

UStf'QnO :ftt T°IQ H a 3 TOW "««OJ DU|OUOHTn4i,p iu."ipu:id:>pHjGUUUjq 
-ujQi^j aci-|upiLLinB puts iro|ininqiTTf)nr>/ ^nofloina^ioq s^zmpj.r uia^e 
^nd^j H^^-nifiiLii jLfx [966 \) Htl «pafl ^ «l nn l 'n J9iun|^ 'yS SJ^qujULO 

uuuinH 'fly] 35 "ffWnuiUTnH qp»p[jjip puu ^u^pyojd j[uda.i ipitruin(ur p^n^ 
^fru uj- B3}fjpjuaaj3]uj apiicnpnuniniuf jn jt^|||qv^Li| ju.ipuadnp iounnbi^ 

tf^l-^EI saiwaiiaD -H|cdnp|iqpjv J»=> Jvlu 

6J.£-60E JTfl sisopm uj a|s 
-dbuXs OLUQflDLnojifD [BUiJouqo n<iTM x:i ^SVMJ &Lj; ^ j[|hi3.T ip]cmh-{iv VNCI 
□t)l uj tiAnanjjp .->3|iiJ aje^v (e6bT) "I 0 l a M mih^wjv 'x ^IH s V »A *V3 

puo erb/nup^H dJ.V aic»J ^9KSW-^ZHSW J u *|*^|u«« juaTuoipoyq 
puu apauao S>\ Bn H c 'f 'ft 'fl wr""ipniS '4, ^"I^OS '3 I"«1V 

'CHSW1V 'ZHSV4W -vmh™1* *i*dw\iuv "T lajx."?^ t-in9tii^^J 



«iumnui vinjuiiani vwa-i eiedopiqp^v p.>j£apMT'a3uflnb«i mp au t p(Ai3jd jqj 
Jlj^^ojoqu^ 3|9A|Buy ptuuiouaQ ^mn^n l^p 1 L l u m a M araqnop ut 

sxM3»Moa^^MO^J>^^v 



■b-irofiPHJ^ii)eut»JJ |UD|d pipufdjDj pasn pun sutvi r3 UT« J 1=» fttwnfwtl 'V 
aiui psin^f»i>:upji ftiM* Xt-fi6Di>^ d uapa* iUduin .10 '(ivnuIzHSW^ 'pru^uoa 
^LTTJ a^J. -pimwjJ ^Bipfsvin^ui ^^p ( eaj atn J n ua »i'» t^X V lTV IH' Hy u 

Hji^iJB-injX «v iP6i?DOJ^ jc ^ PVO r«ns J H1 «un P^^!l 

»npojd M3tl pair»»|p-n»fV+T™ir) V l^npcud tfOrf "^l / D P" 3 «*F u l ">t 9 
phv P^ 1 -* [*(|X PP D "1 pinflisap jampd ujuaj^suMop u ihja* p3J|Hd janpiud 

-jp wnrpd iIljd 9u|dn ,( f^PH P u * m ^\\] n Z3i> VNO 3 fKiT^vr/ uu 

ujdj/ paniT^uin ^ojui 'aju^nbae Huipna £>t|i jo^ZB dq ^ pu|mi|3Dq ZHSWIV i° 



gool 'eet t°a "^i^Hd ^ l|d m 

j.'i^naunrtoi p jo |qjiiuo3 aif| Japim ucwniq pkiiihuXk fiMi^iuqi ^^'^'1 D au T 

-\T[ jtq lt ,ni,^rj a d/dp^iSif;J/SjO'qpujoj;i|^AAMM//:c|HH> 0 J M *H 

uo p^qussap bo paiuara bum zrHSWiV^'imiTf**^ P n nSjtJjp Jtt|M,\ VNTH b P V 



iyB|d amvii jqj njtiy VNO J° iMnunHn^iw ^|,>j lu^pL^dapui uo l^iav 
p^piJ^j ajaivi RiCuffno *p?»ljnia pnjo.->ddr riuiiinri^l-Q^lp ptipo-id r^ijm k.->uu 
in 'XSpjnvuf.vii ^a/*f|puy 3||aujr) srs2uai|daq30fr>-iCjr(||dpp ^t(i poXofduro 
foeX]oirir ^uonbiric;n^ !(t 'Sjj aoa) □Hadd|je ii^cj Xq p:-quj^Li^a suounqf-Oflfp 
punq isnpi^d .iL|j (jou jd) sij fvjs pni^opp ifjioj^u^pT apoipaur |MnXpiuD 
ojwq Dq L aAiit-jt) pa^r^eap QQ^TflV ^Kl p*^|ynu pim swiurid pr>|n^u| 
A|)u^i3Cuoi>u qijm po>TjiydinD J Jj^diu3otpu.ia]HD Xq prKripniH^ p^v 
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